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(57)Abstract 

PURPOSE: To remove NO. even in lean region. 

CONSTITUTION: A (La0.9Ce0.1)NiO3 perovskite type multiple oxide powder carrying Rh (0.04wt%) is obtained by mixing a rhodium 
nitrate aq. solution with a (La0.9Ce0.1)NiO3 perovskite type multiple oxide powder so as to become 0.04wt% expressed in terms of 
rhodium and drying and firing the mixture. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for emission gas purification characterized by including nickel to B site of the perovskite mold multiple oxide in 
which a general formula is shown by A603. 

[Claim 2] The catalyst according to claim 1 a general formula is indicated to be by At-xA'xNi1-yB'y03. however — A — Ce — 
removing — a rare earth metal — one — a sort — or — two — a sort — more than — A — ' — Ce — Mg — calcium — Sr — and - 
- Ba — inside — one — a sort — or — two — a sort — more than — B — * — one sort in Cr, Mn t Fe, Co, and Cu or two sorts or 
more, 0<=x<=0.5, and 0<=y<=0.8 — it is . 

[Claim 3] The catalyst according to claim 1 or 2 which furthermore contains one sort in Ru, Rh, Pd, Ag, Os, Ir, Pt, and Au, or two sorts 
or more 5 or less % of the weight as noble metals. 

[Claim 4] The catalyst according to claim 1 t 2, or 3 which furthermore contains one sort in Ce02, O (CeZr)2, O (CeZrY)2, O (CeSi)2, 
aluminum203. Si02, and Si02 and aluminum 203, or two sorts or more as heat-resistant support 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the catalyst suitable for especially the emission gas purification of a lean burn engine 
about the catalyst which processes THC (total hydrocarbon), CO (carbon monoxide), NOx (nitrogen oxides), etc. which are contained in 
the exhaust gas which occurs from an automobile engine, the diesel power plant for a generation of electrical energy, or a boiler. 
[0002] A lean burn engine is an engine with which air controls a fuel by the conditions which entered more superfluously than the 
stoichiometry-amount which can be theoretically bumed completely, and is operated in the usual service condition. For example, the 
gasoline lean bum engine operated by lambda(excess air factor) =1.4-1.6, It is used as that in which it was operated in stoichiometry- 
condrtions or a fuel rich field in the time of acceleration at first and the partialness lean bum engine operated in the Lean field also 
contained the diesel power plant operated by lambda=1 .02-2.0 at the time of other actuation. 
[0003] 

[Description of the Prior Art] As a catalyst which purifies THC, CO, NOx, etc. which are contained in the exhaust gas of an automobile 
engine, the three way component catalyst which makes an oxidation reduction reaction cause between NOx of an oxidizing quality, and 
HC of reducibility and CO is used. What supported Pt, Pd, and Rh to the activated alumina of catalyst support as such a three way 
component catalyst the thing (Applied Catalysis. 48 (1989) 93 -105 reference) which added La 203 to Pd/alumina catalyst the thing 
which added Ce02 for 20Pt-Rh/aluminum3 catalyst are known. 

[0004] The method of using ammonia for a reducing agent by making a platinum metal, V, Ti, etc. into a catalyst as a catalyst which 
removes NOx from the stationary source of a boiler etc. is common. In recent years, research of the approach of making an ion- 
exchange mold zeolite (for example, Cu-ZSM -5) into a catalyst and removing NOx, using NH3 and HC as a reducing agent is done 
briskly. 

[0005] Moreover, utilization is expected as a cheap three way component catalyst for exhaust gas clarification with which the multiple 
oxide which has the perovskite type structure which consists of a rare earth metal, an alkaline earth metal, and transition metals 
purifies CO, HC, and NOx (refer to JP.59-87046.A and JP,60-82138.A). Although CO and the clarification capacity of HC are excellent 
this perovskite mold multiple oxide is a little inferior in the clarification capacity of NOx, and they are not enough to present practical 
use as a three way component catalyst for automobile exhaust Then, in order to heighten the NOx clarification capacity of a 
perovskite mold multiple oxide catalyst also making noble metals live together is proposed (refer to JP.5-31367.A). 
[0006] 

[Problem(s) to be Solved by the Invention] the window gate which it is required for those components to exist in the amount near 
amounts [ stoichiometric ] since a three way component catalyst processes simultaneously NOx which is HC t CO, and the oxidizing 
quality component which are a reducibility component if the catalyst for automobile engines is explained, and purifies those three 
components by the ratio of air and a fuel, i.e., air-fuel ratio A/F, efficiently near 14.6 (lambda= 1) — **** — it is. An engine output has 
the inclination for fuel consumption to worsen, although the field smaller than 1 is called the rich field in the field where the fuel is more 
superfluous and lambda becomes large in a rich field. Conversely, a larger field than 1 is a field where air is superfluous, lambda is called 
the Lean field, and although an output becomes small, it has the inclination for fuel consumption to become good. Then, the lean bum 
engine it runs mainly in the Lean field for the purpose of energy saving is examined. 

[0007] The exhaust gas of the engine when running in the Lean field has a high residual oxygen density. When the oxygen density in 
exhaust gas exceeds 1%, HC and CO which are a reducibility component react selectively with residual oxygen, and stop showing 
activity to NOx with the three way component catalyst currently used as an automobile exhaust air gas cleanup catalyst Since the 
oxygen density in exhaust gas also becomes 2 - 10% in a lean bum engine, in the conventional three way component catalyst NOx is 
hardly unremovable. Moreover, in the situation that a reducing agent does not exist to the thing only containing NOx in exhaust gas. 
NOx is unremovable. 

[0008] It is not practical from the point that equipment becomes large-scale by the approach of using ammonia for a reducing agent for 
including in the NOx source of release of an automobile or a migration mold, and NH3 has toxicity. Although the approach of making an 
ion-exchange mold zeolite a catalyst also uses NH3 and HC as a reducing agent the rate of flow has not resulted in the level which 
can remove NOx efficiently in the field in which it is quick and space velocity (SV value) is big like the exhaust gas of an automobile. 
Moreover, it is known well that the endurance under hydrothenmal is also inferior. There is also no activity over CO. This invention aims 
at offering the catalyst which can remove NOx also in the Lean field only as a conventional three way component catalyst 
[0009] 

[Means for Solving the Problem] This invention is a catalyst characterized by using a general formula for B site of the perovskite mold 
multiple oxide shown by AB03 for the emission gas purification of a lean bum engine including nickel. This catalyst is desirable and a 
general formula is shown by AI-xA'xNil-yB'yOX here — A — Ce — removing — a rare earth metal — one — a sort — or — two — 
a sort — more than — A — ' — Ce — Mg — calcium — Sr — and — Ba — inside — one — a sort — or — two — a sort — more 
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than — B — ' — one sort in Cr, Mn, Fe.^^and Cu or two sorts or more. 0<=x<=0.5, and 0^^=0.8 — it is . 
[0010] It is desirable that one sort in Ru, Rh, Pd, Ag, Os, Ir, Pt and Au or two sorts or more are furthermore included at 5 or less % of 
the weight of a rate as noble metals. Furthermore, it is desirable that one sort in Ce02, O (CeZr)2, O (CeZrY)2, O (CeSi)2, 
aluminum203, Si02, and Si02 and aluminum 203 or two sorts or more are included as heat-resistant support 
[0011] 
[Example] 
(Example 1) 

Manufacture of Ni03 perovskite mold multiple-oxide powder. (La0.9Ce0.1) What dissolved 0.09 mots of lanthanum nitrates, 0.01 mols of 
cerium nitrates, and 0.10 mols of nickel nitrate in 100ml of pure water, and the thing which dissolved 0.24 mols of citric acids in 100ml 
of pure water were mixed and agitated, and evaporation to dryness of the mixture was carried out at 70 degrees C in the vacuum by 
the evaporator. After moisture was lost it held at 70 more degrees C for 8 hours. It was made ordinary pressure after returning to a 
room temperature after that Then, the contents were calcinated at 300 degrees C in ejection and atmospheric air for 3 hours. Then, 
after the mortar ground, it calcinated at 1 000 degrees C in atmospheric air for 5 hours. This powder checked that it was the perovskite 
structure of AB03 mold as a result of analysis by the X diffraction. 
[0012] (Example 2) 

Manufacture of Rh (0.04 % of the weight) support (La0.9Ce0.1) Ni03 perovskite mold multiple-oxide powder: It measured, mixed and 
agitated so that a nitric-acid rhodium water solution might be made into the amount of rhodiums and it might become 0.04% of the 
weight to the perovskite mold multiple oxide powder manufactured in the example 1. After drying the mixture at 1 10 degrees C for 10 
hours, it calcinated at 600 degrees C for 3 hours, and Rh (0.04 % of the weight) support (La0.9Ce0.1) Ni03 perovskite mold multiple 
oxide powder was obtained. 
[0013] (Example 3) 

To 100ml of pure water, Manufacture of O(nickel(La0.9Ce0.1)0.7Co0.3) 3 perovskite mold multiple oxide powder which supported Pt (0.2 
% of the weight) and Rh (0.04 % of the weight) : 0.09 mols of lanthanum nitrates, What dissolved 0.01 mols of cerium nitrates. 0.07 mols 
of nickel nitrate, and 0.03 mols of cobalt nitrates, and the thing which dissolved 0.24 mols of citric acids in 1 00ml of pure water were 
mixed and agitated, and evaporation to dryness of the mixed liquor was carried out at 70 degrees C in the vacuum by the evaporator. 
After moisture was lost it held at 70 more degrees C for 8 hours. It was made ordinary pressure after returning to a room temperature 
after that Then, the contents were calcinated at 300 degrees C in ejection and atmospheric air for 3 hours. Then, after the mortar 
ground, it calcinated at 1 000 degrees C in atmospheric air for 5 hours. This powder checked that it was the perovskite structure of 
AB03 mold as a result of analysis by the X diffraction. 

[0014] The nitrate water solution of the dinitro diamine platinum measured so that it might be made the amount of platinum and might 
become 0.2% of the weight to the obtained powder, and the nitric-acid rhodium water solution measured so that it might be made the 
amount of rhodiums and might become 0.04% of the weight were mixed and agitated. After drying the mixture at 1 10 degrees C for 10 
hours, O(nickel(La0.9Ce0.1)0.7Co0.3) 3 perovskite mold multiple oxide powder which calcinated at 600 degrees C for 3 hours, and 
supported Pt (0.2 % of the weight) and Rh (0.04 % of the weight) was obtained. 

[0015] the slurry of the surplus in order to measure the activity of the catalyst manufactured in the examples 1-3, after having added 
pure water to the catalyst powder obtained in the examples 1-3, respectively, considering as the slurry and making those slurries flow 
into the nature honeycomb support of cordierite (number of eels 400-/inch 2, the diameter of 30mm, die length of 50mm) — airstream 
— blowing — a purification — homogeneity was coated so that 7g of catalyst powder might remain at a time, respectively. The 
honeycomb behind a slurry coat was dried at 1 10 degrees C for 10 hours, in air, it calcinated at 600 degrees C for 3 hours, and the 
honeycomb-like sample was obtained. 
[001 6] (Example 1 of a comparison) 

Conventional-type three way component catalyst (commercial three-way-component-catalyst Pt-Rh/aluminum2for automobiles 03+ 
Ce02): A configuration is a ********** thing at the shape of a cylinder with a diameter [ of 30mm ], and a die length of 50mm about 
what was supported by cordierite honeycomb support (number of eels 400-/inch 2). Per [ Pt ] unit catalyst volume is [ 1 .0 g/l and Rh 
of the amount of noble-metals support ] 0.2 g/l. 
[0017] (Example 2 of a comparison) 

Copper zeolite catalyst Carry out the wash coat of the fine particles which carried out the ion exchange to the nature honeycomb 
support of cordierite so that it may become a ZSM-5 mold zeolite (SiO2/aluminum2O3=40) with CuO/a!uminum203=1 , and it is 
********** about it to the shape of a cylinder with a diameter [ of 30mm ], and a die length of 50mm. 

[001 8] Activity was measured by the following model gas using the honeycomb-like sample which coated the catalyst of examples 1 -3 
and the example 1 of a comparison, respectively. 

Model gas presentation NO 1700ppmCO 7000ppmH2 2333ppmC3H6 1500ppmC3M8 400ppmCO2 8%02 0 - 7%N2 Nitrogen adjusted so 
that the full flow might become a part for 5017. 

[0019] Space velocity (SV) of the gas stream by which measurement temperature passes along 400 degrees C and a catalyst was 
made into about 85000-/time amount The measurement result is shown in a table 1. lambda was adjusted by changing 02 
concentration under model gas presentation. 
[0020] 
[A table 1] 
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[0021] According to these results, the clarification capacity of NOx is maintained also in the Lean field, and the catalyst of this 
invention shows far big activity compared with the conventional clarification capacity. Moreover, a pyrosphere is also maintained from 
the temperature to which NOx clarification activity discovers the catalyst by this invention under the service condition in the Lean 
field. The result of having compared the elevated-temperature property when using it on condition that lambda= 1.2 is shown in drawing 
1 . It is a continuous line as a result of [ of the catalyst of an example 2 ] measurement, and a broken line is as a result of [ of the 
copper zeolite catalyst of the conventional example 2 ] measurement. It is in the inclination for activity to fall at an elevated 
temperature, in a copper zeolite catalyst. Therefore, it can use the catalyst of this invention also as an under floor converter attached 
in the bottom of a car also as the member used being exposed to an elevated temperature, for example, a manifold converter attached 
directly under an engine, and the degree of freedom of a car layout is not only high, but can use it also with broad operation mode and 
exhaust gas temperature. 
[0022] 

[Effect of the invention] If the catalyst of this invention is used, NOx can be purified also in a lean burn engine. Moreover, if it 
combines with the conventional three way component catalyst it can be used also with the partialness lean bum engine selectively 
used in stoichiometric conditions or a rich field. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the catalyst of an example 2, and the temperature characteristic of the NOx decontamination 
capacity of the conventional copper ion-exchange zeolite. 
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